Assessing the effects of surfactants on the physical properties of liposome membranes.
Knowledge of the partition process of environmentally significant molecules between biological membranes and their surroundings is of vital importance to explain their activity and toxicity, as well as phenomena like absorption, distribution and metabolism. In this research effort, we have studied membrane interactions of three surfactants: t-octylphenoxypolyethoxyethanol (Triton X-100), cetyltrimethylammonium chloride (CTAC) and dodecylbenzene sulphonate (SDBS). Unilamellar liposomes (LUVs) of egg yolk phosphatidylcholine (EPC) were used as membrane models. The partition coefficient, a fundamental parameter in assessing the behaviour of xenobiotic compounds, was determined for SDBS and Triton X-100 by derivative spectrophotometry and fluorescence quenching. The effect of these surfactants upon the physico-chemical characteristics (fluidity, diameter and surface charge) of the liposome membrane was also determined. Results show that all the three surfactants cause an increase in fluidity of the liposome membrane, although for low surfactant concentrations uncharacteristic membrane rigidity was observed, probably due to a change in lipid packing density.